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(54) WIRELESS DATA CARD AND WORKING METHOD THEREOF

(57) A wireless data card includes: a detecting mod-
ule, adapted to send a notification message to an exe-
cuting module after detecting a DNS resolution request
sent by a computer and detecting that no user account
information exists in the wireless data card; and an exe-
cuting module, adapted to: receive the notification mes-
sage sent by the detecting module, send prompt infor-
mation to the computer so as to prompt a user to input

the user account information, and write the input user
account information into the wireless data card so that
the computer can use the user account information to
access the Internet through the wireless data card. A
working method of the wireless data card is disclosed.
The wireless data card and the working method of the
wireless data card avoid the inconvenience caused by
loss of the driver CD-ROM, work at a low cost, and require
no extra memory.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 200810161269.2, filed with the Chi-
nese Patent Office on September 24, 2008 and entitled
"Wireless Data Card and Working Method of the Wireless
Data Card", which is hereby incorporated by reference
in its entirety.

Field of the Invention

[0002] The present invention relates to the communi-
cation field, and in particular, to a wireless data card and
a working method of the wireless data card.

Background of the Invention

[0003] A Network Interface Card (NIC) is an apparatus
installed in a computer for connecting the computer to a
Local Area Network (LAN). The NIC works as an interface
connecting the computer and the network transmission
medium to implement physical connection and electrical
signal matching between the computer and the network
transmission medium, and is responsible for sending and
receiving data frames, encapsulating and decapsulating
data frames, encoding and decoding data, buffering data,
and controlling medium access.
[0004] A traditional Ethernet NIC is of single-function
and runs in a simple environment. Usually, only a Media
Access Control (MAC) address is programmed in the NIC
in the manufacturing process. In the physical transmis-
sion process at the lower layer of the network, the host
is identified by the MAC address.
[0005] When an NIC is installed, drivers for managing
the NIC need to be installed in the operating system of
the computer. Currently, built-in drivers for NICs of vari-
ous manufacturers are generally configured in a Win-
dows operating system. Therefore, the Ethernet NICs
are generally plug-and-play.
[0006] However, a wireless data card capable of
broadband wireless network communications runs in an
environment which is much more complicated than the
wired Ethernet NIC, and involves massive data to be con-
figured according to the wireless network environment.
Meanwhile, the wireless data card differs from the wired
Ethernet NIC in that the wireless data card needs to pro-
vide device authentication and user authentication func-
tions.
[0007] In a traditional solution, a driver Compact Disk-
Read Only Memory (CD-ROM) is attached to the wireless
data card as control software of the wireless data card.
That is, before the wireless data card works, the user
needs to install the driver of the wireless data card by
using the driver CD-ROM, and configure authentication
information.
[0008] In the process of implementing the present in-
vention, the inventor finds at least the following problems
in the prior art: When the user replaces a computer and

wants to use the wireless data card on the new computer,
the user has to install the driver of the wireless data card
again, which is troublesome. Moreover, the driver CD-
ROM is vulnerable to loss, which brings much inconven-
ience to the user.

Summary of the Invention

[0009] The embodiments of the present invention pro-
vide a wireless data card which enables the user to ac-
cess a wireless network without installing any program
in the operating system of a computer.
[0010] A wireless data card is provided in an embodi-
ment of the present invention. The wireless data card is
connected to a computer and includes:

a detecting module, adapted to send a notification
message after detecting a Domain Name System
(DNS) resolution request sent by the computer and
detecting that no user account information exists in
the wireless data card; and
an executing module, adapted to: receive the notifi-
cation message sent by the detecting module, send
prompt information to the computer so as to prompt
a user to input the user account information, and
write the input user account information into the wire-
less data card so that the computer can use the user
account information to access the Internet through
the wireless data card.

[0011] A working method of a wireless data card is
provided in an embodiment of the present invention. The
wireless data card is connected to a computer, and the
working method includes:

sending prompt information to the computer after de-
tecting a DNS resolution request sent by the com-
puter and detecting that no user account information
exists in the wireless data card, where the prompt
information prompts a user to input the user account
information; and writing the input user account infor-
mation into the wireless data card so that the com-
puter can use the user account information to access
the Internet through the wireless data card.

[0012] The wireless data card and its working method
under the present invention make it unnecessary to install
drivers, avoid the inconvenience caused by loss of the
driver CD-ROM, require no extra memory, and facilitate
the user at a low cost.

Brief Description of the Drawings

[0013]

FIG. 1 is a schematic diagram showing a structure
of a wireless data card according to a first embodi-
ment of the present invention;
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FIG. 2 is a schematic diagram showing a structure
of a wireless data card according to a second em-
bodiment of the present invention;
FIG. 3 is a schematic diagram showing a flowchart
of a working method of a wireless data card accord-
ing to a third embodiment of the present invention;
FIG. 4 is a schematic diagram showing a flowchart
of a working method of a wireless data card accord-
ing to a fourth embodiment of the present invention;
FIG. 5 is a schematic diagram showing the configu-
ration of a MAC address according to the fourth em-
bodiment of the present invention;
FIG. 6 is a schematic diagram showing a protocol
model of a traditional wireless data card in the con-
ventional art; and
FIG. 7 is a schematic diagram showing a protocol
model of the wireless data card based on the working
method according to the fourth embodiment of the
present invention.

Detailed Description of the Embodiments

[0014] The embodiments of the present invention are
described below with reference to the accompanying
drawings.

Embodiment 1

[0015] FIG. 1 is a schematic diagram showing a struc-
ture of a wireless data card according to a first embodi-
ment of the present invention. As shown in FIG. 1, the
wireless data card according to this embodiment includes
a detecting module 1 and an executing module 2.
[0016] In this embodiment, after the wireless data card
is connected to the computer, the detecting module
sends a notification message to the executing module 2
after detecting a DNS resolution request sent by the com-
puter and detecting that no user account information ex-
ists in the wireless data card; after receiving the notifica-
tion message sent from the detecting module 1, the ex-
ecuting module 2 sends prompt information to the com-
puter to prompt the user to input the user account infor-
mation, and writes the user account information into the
wireless data card.
[0017] The foregoing actions such as detection and
prompting occur only when the user uses the wireless
data card to access the Internet for the first time. The
prompt information may be given in a window or on a
web page on the computer.
[0018] The computer uses the user account informa-
tion to access the Internet through the wireless data card.
Therefore, after the executing module writes the user ac-
count information, the computer can use the user account
information directly, and the user can access a website
to browse or download contents through the wireless da-
ta card. The user is free from the trouble of installing the
drivers and the inconvenience caused by loss of the driv-
er CD-ROM. The solution works at a low cost, without

involving any extra memory.

Embodiment 2

[0019] FIG. 2 is a schematic diagram showing a struc-
ture of a wireless data card according to the second em-
bodiment of the present invention. As shown in FIG. 2,
the wireless data card in this embodiment includes: a
detecting module 1, an executing module 2, a storing unit
3, an address allocating module 4, an address translating
module 5, a Graphic User Interface (GUI) module 6, and
a configuring module 7.
[0020] In this embodiment, the configuring module 7
configures, in the wireless data card, a first physical ad-
dress for communicating with the computer and a second
physical address (as shown in FIG. 5) for communica-
tions in the public network. Therefore, at the time of al-
locating an Internet Protocol (IP) address to the wireless
data card, a private IP address corresponding to the first
physical address and a public IP address corresponding
to the second physical address are allocated to the wire-
less data card at the same time. For example, in FIG. 5,
the private IP address corresponding to the first physical
address is 192.168.1.1, and the public IP address corre-
sponding to the second physical address is
10.122.150.6.
[0021] The foregoing physical address is also known
as a hardware address or a MAC address. The physical
address is programmed in the wireless data card, and
includes an identifier of the LAN node. In the physical
transmission process at the lower layer of the network,
the host is identified by a physical address. That is, at
the time of transmitting data, a physical address identifies
the computer that sends or receives data. Generally, a
physical address is globally unique.
[0022] In this embodiment, because the private IP ad-
dress is never propagated in the public network, and is
used only for communicating with the computer, all wire-
less data cards may have the same first physical address.
[0023] After the wireless data card is connected to the
computer, the detecting module 1 sends a notification
message to the executing module 2 after detecting a DNS
resolution request sent by the computer and detecting
that no user account information exists in the storing unit
3 of the wireless data card; after receiving the notification
message sent from the detecting module 1, the executing
module 2 sends prompt information to the computer
through a window or a web page to prompt the user to
input the user account information, and writes the user
account information into the storing unit 3.
[0024] After the executing module 2 writes the user
account information into the storing unit 3, the computer
can use the user account information directly to access
the Internet through the wireless data card. In this case,
the address allocating module 4 allocates a private IP
address to the computer, and the address translating
module 5 translates the private IP address to the public
IP address of the computer so that the computer can
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communicate with the Internet.
[0025] The address translating module 5 works in the
following way:

Step 1: After the address allocating module 4 allo-
cates a private IP address to the computer, the com-
puter sends a packet to the address translating mod-
ule 5 to access the Internet. The packet carries a
destination address (IP address of the website to be
accessed) and a source address (private IP address
of the computer).
Step 2: The address translating module 5 translates
the address, that is, modifies the source address in
the packet to the public IP address of the computer,
and then sends the modified packet to the website.
Step 3: The website feeds back a packet to the ad-
dress translating module 5. In this packet, the source
address is the IP address of the website, and the
destination address is the public IP address of the
computer.
Step 4: The address translating module 5 translates
the address, that is, modifies the destination address
in the packet sent by the website to the private IP
address of the computer, and then sends the modi-
fied feedback packet to the computer.

[0026] Default account information is pre-stored in the
storing unit 3. The default account information enables
the computer to log in to the server of the operator of a
wireless data card through the wireless data card to ob-
tain the user account information for accessing any web-
site.
[0027] In this embodiment, the wireless data card may
further include a GUI module 6, which is adapted to pro-
vide the computer with a GUI, through which the wireless
data card is monitored and configured and the user can
see the running state and the statistic information of the
wireless data card visually.
[0028] The wireless data card in this embodiment
makes it unnecessary to install drivers, avoids the incon-
venience caused by loss of the driver CD-ROM, requires
no extra memory, and works at a low cost. The user is
free from troublesome operations and configurations in-
volved in the use of the wireless data card, and the GUI
facilitates the user to view the running information.

Embodiment 3

[0029] FIG. 3 is a schematic diagram showing the flow-
chart of a working method of a wireless data card accord-
ing to the third embodiment of the present invention. As
shown in FIG. 3, the method includes the following steps:

Step S01: Detect a DNS resolution request sent by
the computer and detect that no user account infor-
mation exists in the wireless data card.
Step S02: Send prompt information to the computer
to prompt the user to input the user account infor-

mation, and write the input user account information
into the wireless data card.

[0030] In this embodiment, after the wireless data card
is connected to the computer, the DNS resolution request
sent by the computer is detected through step S01, and
it is detected that no user account information exists in
the storing unit of the wireless data card; then step S02
is performed, namely, prompt information is sent to the
computer to prompt the user to input the user account
information, and the user account information is written
into the wireless data card.
[0031] The foregoing actions such as detection and
prompting occur only when the user uses the wireless
data card to access the Internet for the first time. The
prompt information may be given in a window or on a
web page on the computer.
[0032] The computer uses the user account informa-
tion to access the Internet through the wireless data card.
Therefore, after the executing module writes the user ac-
count information, the computer can use the user account
information directly, and the user can access a website
to browse or download contents through the wireless da-
ta card. The user is free from the trouble of installing the
drivers and the inconvenience caused by loss of the driv-
er CD-ROM. The solution works at a low cost, without
involving any extra memory.

Embodiment 4

[0033] FIG. 4 is a schematic diagram showing the flow-
chart of a working method of a wireless data card accord-
ing to the fourth embodiment of the present invention. As
shown in FIG. 4, the method includes the following steps:

Step S20: Allocate a private IP address, and trans-
late the private IP address to a public IP address.
Step S21: Use the default account information to ac-
cess a service website and obtain the user account
information.
Step S22: Detect a DNS resolution request and de-
tect that no user account information exists in the
wireless data card.
Step S23: Display a web page asking the user to
input the user account information.
Step S24: Write the user account information into
the data card.

[0034] In this embodiment, the configuration informa-
tion required for initial access to the network is written
into the wireless data card in the manufacturing process
to ensure that the wireless data card enables initial ac-
cess to the network. The configuration information in-
cludes: frequency for accessing the network, bandwidth,
operator information, and MAC address. The configura-
tion information may further include a certificate for initial
authentication, or the authentication is performed
through a Subscriber Identity Module (SIM) card.

5 6 



EP 2 330 862 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0035] To use the wireless data card, the user inserts
the wireless data card into the computer so that the wire-
less data card is powered on initially through a Universal
Serial Bus (USB) interface. At this time, both the downlink
interface part and the uplink interface part of the wireless
data card work simultaneously.
[0036] At the downlink interface part, the wireless data
card starts its Dynamic Host Configuration Protocol (DH-
CP) module, Network Address Translation (NAT) module
and DNS snooping module. The DHCP module allocates
a private IP address to the computer into which the wire-
less data card is inserted. The NAT module translates
the private IP address to the public IP address (step S20).
After startup, the DNS snooping module keeps detecting
whether the user accesses the Internet through the
browser after the user account information is obtained,
and whether the user has input the obtained user account
information.
[0037] At the uplink interface part, a procedure for ac-
cessing the network initially is started, and the uplink
channel is set up so that the user can use the default
account information set in the wireless data card, to log
in to the self-service website of the operator through a
web browser. In the website, the user opens an account
and purchases various wireless network services. In this
way, the user account information is obtained (step S21).
In step S21, the NAT module needs to perform translation
between the public IP address and the private IP address
so that the wireless data card can communicate with the
self-service website.
[0038] After completion of opening the account, the
user needs to reset the wireless data card. The wireless
data card may be reset in this way: removing the wireless
data card from the computer and then inserting it again;
or obtaining the user account information from the self-
service website of the operator, and then operating the
management page offered by the wireless data card to
reset the wireless data card.
[0039] Because the user account information has not
been written into the wireless data card, the uplink inter-
face part of the wireless data card is unable to access
the website. In this case, if the user accesses the Internet
through a web browser, because the DNS snooping mod-
ule on the wireless data card detects the DNS resolution
request of the user, and detects that no user account
information is provided by the user (step S22), a web
page for inputting the user account information prompts,
asking the user to input the user account information
(step S23). The method for detecting whether the user
has obtained the user account information and written it
into the wireless data card may be: detecting whether
the user account information recorded in the wireless da-
ta card is still the default account information of the self-
service website of the operator.
[0040] After the user inputs the user account informa-
tion, the user account information is written into the wire-
less data card (step S24), and is stored. The wireless
data card starts the normal procedure for accessing the

network, and sets up a channel from the computer to the
Internet. At this time, the user can use the web browser
to access the Internet.
[0041] The following describes the configuration of the
MAC address of the wireless data card provided in this
embodiment. Because the wireless data card in this em-
bodiment works as both a NIC of the computer and a
network router, the wireless data card in this embodiment
requires two MAC addresses. One is the MAC address
for communications on the public network, and the other
is the MAC address (MACO) for communications with
the computer. For the purpose of saving the MAC ad-
dress resources, because MACO for the private network
is never propagated in the public network, all the wireless
data cards in this embodiment may have the same MAC
address for the private network (namely, MACO). In this
way, supposing that there are N wireless data cards in
this embodiment, the number of MAC addresses required
by such wireless data cards is N+1, where N is the
number of issued wireless data cards in this embodiment.
[0042] For the purpose of comparison, protocol mod-
els of a wireless data card and a wireless data card are
illustrated with reference to FIG. 6 and FIG. 7.
[0043] FIG. 6 shows a protocol model of a traditional
wireless data card. As shown in FIG. 6, a traditional wire-
less data card includes an IP layer, an Ethernet layer, a
physical layer interface (PHY), a MAC module, and a
USB module. In this embodiment, the wireless data card
with a USB interface is taken as an example. In other
embodiments, if a wireless data card with a Peripheral
Component Interconnect Express (PCI-E) interface is
applied, the structure is similar except that the USB mod-
ule in FIG. 6 is replaced with a PCI-E module.
[0044] FIG. 7 shows a protocol model of the wireless
data card based on the working method provided in the
fourth embodiment of the present invention. As shown in
FIG. 7, this wireless data card differs from the traditional
wireless data card in that a DHCP module and a NAT
module are added to the IP layer, and that a Transport
Control Protocol (TCP) module, a User Datagram Proto-
col (UDP) module, a DNS snooping module, and a web
application module are added. The DHCP module is
adapted to allocate a private IP address to the computer;
the NAT module translates addresses between the pri-
vate IP address and the public IP address of the compu-
ter; the TCP module enables the wireless data card to
have the routing function; the DNS snooping module is
adapted to: detect the user’s DNS request, detect wheth-
er user account information is written into the wireless
data card, and send an authentication web page; and the
web application module works with the TCP module to
provide the user with a GUI for monitoring and configu-
ration.
[0045] A built-in TCP module capable of routing is de-
ployed in the wireless data card so that the wireless data
card is capable of processing upper-layer protocols. A
web server may be set in the wireless data card so that
the wireless data card can provide a GUI for monitoring
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and configuring the wireless data card. Through the GUI,
the user views the running state and the static information
of the wireless data card visually, without installing extra
software in the computer.
[0046] In the embodiments described above, a World-
wide Interoperability for Microwave Access (WiMAX)
wireless data card is taken as an example. However, the
embodiments of the present invention are not limited to
the WiMAX wireless data card, but are applicable in three
3G mobile communication standards: Wideband Code
Division Multiple Access (WCDMA), CDMA2000 (also
known as CDMA Multi-Carrier), and Time Division-Syn-
chronous Code Division Multiple Access (TD-SCDMA).
[0047] It is apparent to persons skilled in the art that
various modifications and variations can be made to the
present invention without departing from the scope or
spirit of the present invention. The present invention shall
cover the modifications and variations provided that they
fall within the scope of protection defined by the append-
ed claims or their equivalents.

Claims

1. A wireless data card connected to a computer, com-
prising:

a detecting module, adapted to send a notifica-
tion message after detecting a Domain Name
System (DNS) resolution request sent by the
computer and detecting that no user account in-
formation exists in the wireless data card; and
an executing module, adapted to: receive the
notification message sent by the detecting mod-
ule, send prompt information to the computer so
as to prompt a user to input the user account
information, and write the input user account in-
formation into the wireless data card so that the
computer can use the user account information
to access the Internet through the wireless data
card.

2. The wireless data card according to claim 1, further
comprising:

an address allocating module, adapted to allo-
cate a private Internet Protocol (IP) address to
the computer; and
an address translating module, adapted to
translate addresses between the private IP ad-
dress and a public IP address of the computer.

3. The wireless data card according to claim 1, further
comprising:

a Graphic User Interface (GUI) module, adapted
to provide the computer with a GUI for monitor-
ing and configuring the wireless data card.

4. The wireless data card according to claim 1, further
comprising:

a storing unit, adapted to store the user account
information input by the user and preset default
account information, wherein the default ac-
count information is used for logging in to a serv-
er of an operator of the wireless data card to
obtain the user account information.

5. The wireless data card according to claim 1, further
comprising:

a configuring module, adapted to configure a
first physical address for communicating with
the computer and a second physical address for
communicating in a public network.

6. The wireless data card according to claim 5, wherein:

all wireless data cards have the same first phys-
ical address.

7. A working method of a wireless data card, wherein
the wireless data card is connected to a computer
and the working method comprises:

sending prompt information to the computer af-
ter detecting a Domain Name System (DNS)
resolution request sent by the computer and de-
tecting that no user account information exists
in the wireless data card, wherein the prompt
information prompts a user to input the user ac-
count information; and writing the input user ac-
count information into the wireless data card so
that the computer can use the user account in-
formation to access the Internet through the
wireless data card.

8. The working method of the wireless data card ac-
cording to claim 7, further comprising:

using default account information to log in to a
server of an operator of the wireless data card
to obtain the user account information.

9. The working method of the wireless data card ac-
cording to claim 8, wherein:

the default account information is preset in the
wireless data card.

10. The working method of the wireless data card ac-
cording to claim 7, further comprising:

providing the computer with a Graphic User In-
terface (GUI) for monitoring and configuring the
wireless data card.
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11. The working method of the wireless data card ac-
cording to claim 7, wherein:

a first physical address for communicating with
the computer and a second physical address for
communicating in a public network are config-
ured in the wireless data card.

12. The working method of the wireless data card ac-
cording to claim 11, wherein:

all wireless data cards have the same first phys-
ical address.
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